Interdomain interaction of Stat3 regulates its Src homology 2 domain-mediated receptor binding activity.
Activation of Stat proteins by cytokines is initiated by their Src homology 2 (SH2) domain-mediated association with the cytokine receptors. Previously, we identified an essential role of the coiled-coil domain of Stat3 in binding of the receptor peptides derived from the interleukin-6 receptor subunit, gp130. In this study, we further investigated the molecular basis of this regulation. We found that the C-terminal domain of Stat3 negatively regulates its receptor binding activity only in the absence of the first alpha-helix of the coiled-coil domain, which leads to a hypothesis of intramolecular interaction. Physical interactions between the coiled-coil domain and the C-terminal domain, as well as the SH2 domain, were indeed detected. Furthermore, a sub-region of the C-terminal domain (amino acids 720-740), which is also involved in the interaction with the coiled-coil domain, was demonstrated to be critical for the regulation of the receptor binding. Correspondingly, phosphorylation on Ser-727 within this region inhibits this interaction. In agreement with the peptide binding results, both the coiled-coil domain and the C-terminal sub-region are necessary for the functional recruitment of Stat3 to the cellular gp130 in response to interleukin-6, suggesting that the interdomain interaction is a prerequisite for the SH2-mediated receptor binding in interleukin-6 signaling.